Two sodium-bonded, single phase (Uo. 8 PUo_ 2 )C fueled. Type 316 stainless steel clad fuel elements were irradiated in EBR-II at heating rates of ~30 kW/ft to burnups of 3.7 and 5.0 at.". No clad failures occurred as a result of the irradiation. Total fission gas release from the fuel was low. Thermal stresses in the fuel resulted in fuel splitting upon initial startup and general fuel fragmentation as fission product recoil and fast neutron damage accumulated. No new phases were observed in the fuel after irradiation.
INTRODUCTION
The solid solution uranium-plutonium monocarbides are fuel materials of considerable interest for advanced LMFBR application. The interest stems, in part, from the potential of these compounds to operate at high specitic powers or high linear heat ratings at relatively low operating temperatures. These attractive operating characteristics are the result of the high thermal conductivity of the monocarbide fuels. The utilization of high conductivity sodium in the fuel-clad annulus allows even lower fuel operating temperatures.
The reference fuel element system being investigated at the Los Alamos Scientific Laboratory is composed of high purity, single phase, solid solution (V Q . 8 
IH. EXPERIMENTAL RESULTS
Capsules 36B and 42B were discharged from EBR-II after reactor run 44B at calculated peak burnups of 3.7 and 5.0 at.%, respectively. Neutron radiography of both capsules was performed at TREAT. Both capsules were then shipped to LASL for complete examination. Nondestructive examinations were done on both capsules and a destructive examination of capsule 42B has been completed.
A. Nondestructive Examination of Capsules 36B and 42 B Capsule 42B was neutron radiographed at 1.5 at, r ,' burnup after irradiation in subassembly XO39.
At that time, it was discovered that the upper pellet was fuel rather than UC. This observation was reconfirmed when the elements were neutron radiographed at TREAT after irradiation in XO/0. CapBules 42B and 36B were gross gamma scanned over their entire length in 0.015-in. step3 with a 0,020-in. Gamma scanning of the gas plenum regions of both capsules for selected fission products indicated that the fuel elements had not failed.
B. Destructive Examination of Capsule 42B
Prior to the removal of the fuel element from capsule 42B, the outer gas plenum was punctured and a sample taken. No fission gas was found in (he sample as determined using mass spectrographic techniques.
Therefore, based on gamma scanning and radiography, the judgment that the inner element had not failed was confirmed.
After Table III . Figure 7 illustrates the fuel conditions before irradiation.
The as-polished macrophotograph of the Ugh fuel temperature section 126 (Fig. 8) An attempt was made to determine radial distributions of uranium, plutonium, and fission products in the fuel sections utilizing a shielded microprobe.
These measurements were deleteriously affected by the presence of a brownish stain, presumably due to a sodium reaction product which appeared in the fuel between the outer edge and one-half the fuel radius. Uranium and plutonium x-ray intensities in this region were markedly irregular and lower when compared to the central section of the fuel. The presence of sodiuir in the stained area and its absence in the unstained area were confirmed by microprobe analysis.
The sodium-free regions yielded higher and relatively constant x-ray intensities for uranium and plutonium. It is probable that the x-ray intensities in the stained region are erroneously low due to the absorption of the electron beam by the stain.
Similar difficulties were encountered in the determination of Nd, Ce, Cs, Ru, Mo, Zr, Xe, and I.
However, it is notable that Cs and I, which have low boiling points, were both detected in the fuel.
The cladding of the three transverse metallographic sections was examined using the microprobe. •• -' *'-'
28. Alpha autoradiograph of section 125. 
